It is well known that tumor necrosis factor (TNF) can have both contrary and pleiotropic effects in anti-tumor immune response. In the present study, we prepared two different tumor cell-based immunotherapy models: MCA38 adenocarcinoma and GL261 glioma intracranial interleukin-2 (IL-2)-based. Each tumor was transfected to express IL-2 with or without expression of the soluble form of tumor necrosis factor receptor type II (sTNFRII). Although mice in which TNF is blocked survive longer than IL-2 alone (35.2 versus 26 days), the reverse was observed for GL261 glioma. The differential effect on tumor growth implies enhanced TNF sensitivity of GL261 compared to MCA38. This notion is supported by the observation that TNF induces apoptosis in GL261 but not MCA38 tumors. We further examined tumor infiltrating CD11b + F4/80 + macrophages (or tumor-associated macrophages: TAM) for TNF production in vivo and found that TAM express cell surface TNF implying a role in eliminating glioma cells mediated by the cell surface form of TNF.
Introduction
Malignant glioma is well known as having one of the worst prognosis (1, 2) . Several experimental immunotherapy models (1) and clinical trials (2,3) have been attempted, emphasizing patients with tumor recurrence (4, 5) . Current therapy consists of surgical resection, radiation, and chemotherapy but are, in general, palliative and a new treatment modality is needed.
Typically tumor immunotherapy has fewer adverse effects in comparison to radiation or chemotherapy (5) ; however, the mechanism of tumor clearance by the immune response is complicated, and the mechanism in vivo is also poorly understood. For example, in analyses of human tumors, the relation between tumor-associated macrophages (TAM) and clinical prognosis is uncertain. That is, in some studies TAM infiltration into tumors indicates a worse prognosis (e.g. breast cancer, prostate cancer, endometrial carcinoma, bladder cancer, and renal cell carcinoma) but TAM infiltration is associated with better prognosis in other tumor types (e.g. gastric cancer, colon cancer, and melanoma) (6) . This variability may mean that macrophage association with cancer progression may vary being dependent on the origin of the tumor cells.
Tumor necrosis factor (TNF) is a well known pleiotropic cytokine that induces cell invasion (7) , direct induction of tumor cell death (8) , and indirect induction of tumor cell death by activating anti-tumor immunity (9) . The TNF receptor (TNFR) is composed of two different types: the Type I receptor (CD120a) and the Type II receptor (CD120b), which regulate differential responses to TNF signaling (8, 10) . CD120a signaling results in cell death via apoptosis induction and CD120b signaling induces cell survival via induction of nuclear factor κB (8, 10) . In addition, TNF signaling in myeloid cells can result in expression of nitric oxide that in turn can mediate apoptosis of proximal cells, including immune cells (11) . Thus, TNF can positively or negatively regulate immune responses depending on the context. Because of its pivotal role in immune response, it is important to analyze whether TNF is positively or negatively associated in immunotherapy.
In the present study, we prepared two different murine tumor cell models; MCA38 adenocarcinoma and GL261 glioma that express interleukin-2 (IL-2). Injection of these modified tumor cells results in enhanced priming of anti-tumor immune responses and delay of tumor growth compared to wild-type tumor. In order to study the role of TNF signaling in a therapeutic modality, we also expressed the soluble form of CD120b in either wild-type or IL-2-expressing tumor cells. The soluble TNF receptor acts as a 'sink' for TNF and effectively blocks the action of TNF in the tumor microenvironment. frames of TNFRII and IL-2 were: TNFRII upper primer: 5'-GAG CCA CCG CTG CCC CTA TG-3', TNFRII lower  primer: 5'-TTC AAC CCA ACG ATG TAA GGA TGC-3',  (underlined part was Transfection. The amplified cDNAs were cloned into pCR2.1 cloning vector (Invitrogen Life Technologies) expressed in JM109 E. coli (Takara, Seta, Japan), and plasmid DNA was purified with Qiagen-tip 500 (Qiagen, Hilden, Germany). The plasmid DNA containing an open reading frame of interest and vectors pcDNA3.1neo (Invitrogen Life Technologies) and pcDNA3.1hyg (Invitrogen Life Technologies) were digested with Bst-XI and isolated following agarose gel electrophoresis. The TNFRII or IL-2 cDNA fragments were inserted into vectors and purified. Recombinant plasmids were authenticated by restriction enzyme analyses, and introduced into MCA38-wt cells or GL261-wt cells by electroporation ('Cell-Porator', Life Technologies, Rockville, MD). Transfected cells were selected with 0.6 mg/ml of G418 (Invitrogen Life Technologies) for pcDNA3.1neo and 0.2 mg/ml of hygromycin (Invitrogen Life Technologies) for pcDNA3.1hyg. Then the limiting dilution method was employed to establish single cell derived cell lines. We prepared sTNFRII inoculated MCA38 clone MCA38sTNFRII#3 (MCAsTNFRII) or GL261 clone GL261sTNFRII#3 (GL261sTNFRII). The level of sTNFRII secretion in MCAsTNFRII and GL261sTNFRII for 24 h cultured supernatant of 1x10 6 cells/ml is summarized in Table I . Then we transfected the IL-2 cDNA into MCAmock, MCAsTNFRII, GL261mock, and GL261sTNFRII to obtain IL-2 secreting clones; MCA38IL-2#75 (MCAIL-2) and GL261IL-2#20 (GL261IL-2), and sTNFRII and IL-2 double secreting clone; MCA38IL-2/sTNFRII#15 (MCAIL-2/ sTNFRII) and GL261IL-2/sTNFRII#3-93 (GL261IL-2/ sTNFRII). Each cell line used in this study showed the same growth kinetics in vitro as the non-modified (wild-type) cells (data not shown). The levels of IL-2 secretion in each sub-line used in this study are summarized in Table I .
Implantation of tumor cells. All mice were anesthetized with an intramuscular injection of pentobarbiturate (2.5 mg/ mouse; Dainippon-Sumitomo, Osaka, Japan). For intracranial implantation, 5x10 5 cells were stereotactically inoculated intracranially using a 10 μl Hamilton syringe (Hamilton Company, Reno, NV). The site of the inoculation was 2 mm to the right of the midline, 2 mm posterior to the bregma, and 4 mm below the cranium. As a result of intracranial inoculation, tumor formations were observed in the parenchyma. In addition, neither extra-cranial nor subscalp tumor mass formation was observed. For subcutaneous (s.c.) and intrahepatic (i.h.) implantation, the same number of cells was inoculated into sub-capsule of liver or subcutaneous space of the left flank of mice.
Immunofluorochemical analysis. Fourteen days after tumor inoculation, mice were sacrificed. Tissue samples were collected and embedded with O.C.T. compound (Tissue Tek, Miles, Elkhart, IN) before freezing under liquid nitrogen. Sections (4 μm) were cut using a cryostat then fixed with cold acetone for 10 min. The specimen was pretreated with anti-CD16/32 (2.4G2, 10 μg/ml) (PharMingen, San Diego, CA), then reacted with FITC conjugated-rat anti-mouse CD11b (M1/70, 10 μg/ml) (PharMingen) and PE conjugated-rat antimouse CCR3 (10 μg/ml) (R&D Systems, Inc., Minneapolis, Table I . Level of IL-2 and soluble TNFRII in tumor cell supernatants. 
After washing 3 times with PBS, specimens were analyzed with a model DM RA Fluorescence microscope with QFISH ® software (Leica Microsystems Imaging Solutions Ltd., Cambridge, UK).
Tumor infiltrating cell preparation. Mice were sacrificed 14 days after tumor implantation for analysis. Cell preparation was performed as described previously (11) . In brief, each tumor was collected and minced into small pieces before incubation for 15 min at 37˚C with a mixture of enzymes dissolved in HBSS [collagenase Type I (0.05 mg/ml), collagenase Type IV (0.05 mg/ml), hyaluronidase (0.025 mg/ml), all from Sigma, and DNase I (0.01 mg/ml) and soybean trypsin inhibitor (0.2 TIU/ml), both from Roche Diagnostics]. Digested cells were harvested and red blood cells lysed with hypotonic buffer (0.155M NH 4 Cl, 0.1 mM EDTA, 10 mM KHCO 3 ) for 1 min. CD11b + and CD8 + cells were isolated by magnetic immunobeading using type MS + or LS + columns according to the manufacturer's instructions (MACS, Miltenyi Biotec, Berdish-Gladbach, Germany). In brief, 10 μl of anti-CD11b or anti-CD8a magnetic bead suspension (Miltenyi Biotec) was added to 10 7 cells in a final volume of 0.1 ml cold HBSS containing 0.5% BSA. After incubation for 15 min, cells were washed and passed through a separation column. The columnbinding population was collected as the CD11b + or CD8 + cell fraction.
Flow cytometric analysis. All cells for flow cytometric analysis were pre-incubated with 10 μg/ml of anti-CD16/32 antibody (2.4G2, PharMingen) at 4˚C for 30 min before staining with specific antibodies. For CD11b + cell surface antigen expression analysis, allophycocyanin (APC)-conjugated anti-CD11b (10 μg/ml, M1/70, PharMingen), and FITC-conjugated anti-F4/80 (10 μg/ml) were utilized for all staining. Anti-TNF· (10 μg/ml, MP6-XT22, PharMingen), anti-CD25 (10 μg/ml, PC61, PharMingen), anti-CD122 (10 μg/ml, TM-ß1, PharMingen), anti-CD132 (10 μg/ml, 4G3, PharMingen), anti-CD45 (10 μg/ml, 30F11, PharMingen), anti-CCR3 (10 μg/ ml, clone #83101, R&D), anti-CD120a (10 μg/ml, HM104, Serotec Ltd., Oxford, UK), anti-CD120b (10 μg/ml, HM102, Serotec Ltd.) control rat IgG1 (10 μg/ml, PharMingen), rat IgG2a (10 μg/ml, PharMingen, and Serotec Ltd.), and rat IgG2b (10 μg/ml, PharMingen) were utilized as PE-conjugated antibodies. Cells were incubated with antibodies for 30 min at 4˚C. After washing with PBS, cells were fixed with 1% paraformaldehyde/PBS, before analysis using a FACS ® Calibur flow cytometer and Cell Quest software (Becton Dickinson Japan, Tokyo).
Polymerase chain reaction. Total RNA was prepared using the Trizol reagent (Invitrogen). Total RNA (600 ng) was utilized for reverse-transcription reactions with Superscript III reversetranscriptase (Invitrogen). Reactions were performed following the protocol provided by the manufacturer. Primer pair mixture, buffer, and Taq polymerase that were provided as part of kit (MPCR kit for mouse chemokine gene set-1, MPCR kit for mouse chemokine receptors CCR set-1, set-2, and MPCR kit for mouse inflammatory cytokine gene set-1, Maxim Biotech, Inc., South San Francisco, CA) and 100 ng of sample cDNA or provided positive control DNA mixture were mixed and polymerase chain reaction was performed following the condition provided in the manufacturer's instruction manual. Amplified DNA was analyzed by 5% acrylamide gel electrophoresis followed by ethidium bromide staining.
Apoptosis analysis. Tumor cells (1x10
6 cells/well in 24-well plate) were treated with interferon Á (IFNÁ) alone (100 ng/ml), TNF alone (final 100 ng/ml) or a combination of IFNÁ and TNF for 24 h, and cells were recovered by treatment with Dispase (Invitrogen Corp., 300 U/ml for 30 min). After washing with Annexin binding buffer (0.01M HEPES, 0.14 M NaCl, 2.5 mM CaCl 2 , pH 7.4), the cells were stained with PE-conjugated Annexin V and Via-probe (both from PharMingen) for 15 min at 4˚C. After washing with Annexin binding buffer, the cells were analyzed by flow cytometry. 6 ) of each CD11b + population were cultured for 24 h before submitted for analysis. Sensitivity of assay is 1.56 ng/ml for IFNÁ and 3.125 ng/ml for TNF·. ND, not detectable. Statistics. For statistical analysis, we used the Kaplan-Meier survival test with the log rank test to evaluate tumor-free survival. In the other cases, we used the Student's t-test. p-values <0.05 were considered statistically significant.
Results
Differential effect of immunotherapy is dependent on the tumor cell type. We established vector-modified tumor cell lines MCA38 and GL261 to use in immunotherapy experiments: alone (mock), transfected with IL-2 cDNA (IL-2), transfected with sTNFRII cDNA (sTNFRII), or IL-2 and sTNFRII simultaneously (IL-2/sTNFRII). cDNA transfection did not affect the growth rate of the cell lines in vitro (data not shown). The amount of IL-2 or sTNFRII produced from the each sub-line is summarized in Table I . Next, we investigated the in vivo growth rate of the different tumor cell lines. As shown in Fig. 1 , TNF blocking alone in MCA38 adenocarcinoma (MCAsTNFRII) shortened the survival of mice in comparison to MCAmock (wild-type), while expression of soluble TNF Receptor combined with expression of IL-2 (MCAIL-2/sTNFRII) elongated survival of mice in comparison to IL-2 single transfected MCA-IL-2 inoculated mice. On the other hand, in the glioma model TNF blocking plus IL-2 expression shortened the survival of mice in comparison to expression of IL-2 alone. These data suggest that TNF blocking can inhibit or restrict anti-tumor immune response, an effect especially pronounced in the GL261 tumor model.
TNF induced apoptosis in GL261 glioma cells but not in MCA38 adenocarcinoma cells.
Based on the differential effect of TNF blockade in the different tumor types, we hypothesized that GL261 and MCA38 tumors may display disparate sensitivity to TNF. We asked if TNF affected either tumor cell growth rate or survival in vitro. As shown in Fig. 2A , treatment of wild-type tumor cells with TNF alone for 24 h induced GL261 apoptosis. However, MCA38 was resistant to TNF treatment. In addition, combination of IFNÁ and TNF increased apoptosis of both GL261 and MCA38 cells. We further examined TNF receptor expression on GL261 cells. Interestingly, not TNF treatment but IFNÁ treatment enhanced the expression of both CD120a and CD120b on GL261 cells ( Fig. 2B) . Therefore, these findings suggest that IFNÁ augmented TNF receptor expression on GL261 made tumor cells more susceptible to TNF induced apoptosis.
Tumor infiltrating CD11b + cells express cell surface TNF but do not secrete TNF. In order to analyze TNF production in tumor infiltrating CD11b
+ cells, we isolated tumor infiltrating CD11b + cells from GL261 tumors (by magnetic immunobeading) and analyzed cultured cell supernatants by ELISA. As shown in Table II , the concentration of TNF (and IFNÁ) was below the detectable level. Therefore, we checked the expression level of Pro-TNF on CD11b + cells. CD11b + cells recovered from all conditions robustly expressed Pro-TNF on the cell surface (Fig. 3) . These data suggest that TNF produced from CD11b + cells is not released from the cell surface, at least under our conditions of analysis in vitro. We further analyzed expression of other cell surface molecules on CD11b + cells. However, there were no significant differences observed in levels of CD95, CD95L, CD120a, and CD120b from each cell line (data not shown).
Both T-cell and CD11b
+ cell infiltration is increased with IL-2 immunotherapy in intracranial GL261 tumors. Since we did not observe a strong increase in tumor growth in any GL261 sub-lines after depletion of T-cells or NK cells (using either anti-CD8a, anti-CD4, or anti-NK1.1 antibody, data not shown), we hypothesized infiltration of CD11b + cells would be increased in vivo in GL261IL-2. We observed how many cells were infiltrated at the tumor site. Infiltration of not only CD8 + tumor infiltrating lymphocyte (TIL) but also CD11b + cells in GL261IL-2 were slightly increased (P=0.0871 for CD8 + T-cells, P=0.0972 for CD11b + cells). In GL261IL-2/ sTNFRII, infiltration of both cell types significantly increased in comparison to the cells in GL261mock (P=0.0086 for CD8 + T-cells, P=0.0153 for CD11b + cells) (Fig. 4) although tumors did not regress as shown in Fig. 1 . We have confirmed increased infiltration of CD8 + cells and CD11 + cells at the tumor site in GL261IL-2 and GL261IL-2/ sTNFRII by immunofluorescence analysis (data not shown).
We further examined the IL-2 receptor subunit expression pattern in CD11b + cells. In Fig. 5 , we show two patterns of IL-2 subunit expression observed in each group, in some case (at least 5 independent experiments for each group), IL-2 subunits were composed of CD25 + CD122 + CD132 + high affinity type receptor although occasionally CD25 + CD122 + CD132 -pseudo-high affinity type receptors were observed. However, we could not find any fixed subunit expression pattern corresponding to a given tumor sub-line. These data suggest that increased infiltration of CD11b + cells in GL261IL-2 is not related to the subunit expression pattern of IL-2 receptors.
Expression pattern of cytokine, chemokine, and chemokine receptor in CD11b
+ cells are related to tumor cell type but not strongly related with tumor inoculated organs. In order to clarify the origin of CD11b + tumor infiltrating cells in the CNS, we inoculated the same tumor cells into brain, skin, and liver, and then the recovered CD11b + cells were compared for the expression pattern of cytokines, chemokines, chemokine receptors by multiple PCR. As shown in Fig. 6 , the expression pattern of these molecules is related with tumor cell type. However, the pattern was not strongly related with the tumor inoculated organ. These data suggest that CD11b + tumor infiltrating cells may be derived from the same infiltrating cell type.
Majority of tumor infiltrating CD11b
+ cells are tumorassociated macrophages but not microglia. We clarified the expression of CCR3 and CD45 on CD11b + tumor infiltrating cells recovered from GL261mock. As shown in Fig. 7A and B, CCR3 was expressed on the surface of F4/80 + cells recovered from normal brain and liver. However, CCR3
+ cells were <5% of CD11b + tumor infiltrating cells. In addition, CD45 was highly expressed on the CD11b + tumor infiltrating cells. These data indicate that the majority of CD11b + tumor infiltrating cells classified to TAM (CCR3-CD45 high ) but not microglia (CCR3 + CD45 + ).
Tumor expression of IL-2 did not alter the composition of CD11b
+ tumor infiltrating cells. We clarified whether or not IL-2 therapy could induce microglia activation and alter the composition of CD11b + tumor infiltrating cells to emphasize microglia. As shown in Fig. 8A , the cytokine, chemokine, and chemokine receptor expression patterns were not affected by tumor-elaborated IL-2. We did detect CCR3 + CD11b
+ cells at the tumor site of GL261IL-2. However, the infiltrated CCR3 + CD11b + cells were few (Fig. 8B) . These data suggest that IL-2 therapy did not induce microglia infiltration into the tumor site.
Discussion
In the tumor environment, macrophages are the largest population among tumor infiltrating immune cells (12) . In the progression of human cancer, TAM are associated with several properties that favor tumor growth enhanced: 1) tumor invasion, 2) tumor growth, 3) tumor angiogenesis, 4) metastasis formation, and 5) immune suppression (6) . According to 'the macrophage balance hypothesis' proposed by Mantovani et al, Figure 5 . Flow cytometric analysis of IL-2 receptor subset expression on CD11b + tumor infiltrating cells recovered from day 14 after intracranial tumor inoculation. Each experiment was performed at least 5 times. Although both high affinity receptor (CD25 + CD122 + CD132 + ) and pseudo-high affinity receptor (CD25 + CD122 + ) patterns were observed in each group, a representative high affinity receptor pattern is shown in GL261mock and GL261sTNFRII, and a representative pseudo-high affinity receptor pattern is shown in GL261IL-2 and GL261IL-2/sTNFRII. the role of TAM in tumor growth is dichotomic and the phenotype of macrophage in vivo reflects both anti-tumor and pro-tumor characteristics of TAM (13) .
The process of macrophage activation and differentiation has been discussed based on two different categories. That is, M1 type macrophages respond to lipopolysaccharide and IFNÁ (classical activation), and M2 type macrophages respond to glucocorticoid, IL-4, IL-10, and IL-13 (alternative activation) (14) . In terms of TAM, Mantovani et al claimed TAM would be categorized into M2-polarized cells (15) . Indeed, M2 polarization of TAM assists tumor growth, or inhibits anti-tumor immune response (16) , indicating that in the balance pro-and anti-tumor characteristics of TAM tend to emphasize pro-tumor. However, in a recent study, TAM unexpectedly expressed chemokines induced by IFNÁ not only M2 type cytokines (17) . Therefore, it is important to explore the phenotype of macrophage within the tumor environment in detail.
In the present study, in order to investigate the state of monocyte-derived cells in the central nervous system (CNS) tumors, we initially tried to determine whether CD11b + tumor infiltrating cells were macrophages or microglia, a distinction complicated by the fact that there are two populations of
CD11b
+ cells in the CNS (18) . Since CCR3 is expressed on microglia and Kupffer cells (19, 20) and CD45 is highly expressed on macrophages but expressed less briskly on microglia (20) , in order to identify the monocyte-derived cells in CNS tumors we examined CD11b + tumor infiltrating cells for expression of CCR3 and CD45. As shown in Fig. 7A and B, resident microglia and Kupffer cells (both F4/80 + ) expressed CCR3. However, the majority of CD11b + tumor infiltrating cells do not express CCR3 but are CD45
high . This suggests that CD11b + cells which infiltrate CNS tumors are TAM, not microglia. Moreover, we clarified that IL-2 does not influence the composition of TAM and microglia infiltration into the CNS inoculated tumor tissue.
We further characterized the status of TAM in our models. According to the analysis shown in Fig. 6 , the activation status of TAM is predominantly influenced by the tumor cells themselves but not the organs inoculated because TAM recovered from any organ developing GL261 tumor express 
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IL-6, GM-CSF, while these cytokines were not detected in the TAM recovered from MCA38. Our data show that TAM isolated from MCA38 tumors are not polarized into either M1 or M2 macrophages. In contrast, TAM isolated from GL261 tumors are activated and polarized into both M1 and M2 macrophages indicated by expression of both IL-6 (M2) and GM-CSF (M1) (21) . Our data suggests that it is difficult to definitively categorize TAM into strict M1 and M2 phenotypes. We propose that polarization and activation of TAM is predominately influenced by the environment provided by individual tumor types.
We would like to consider why TNF blocking showed a differential outcome of tumor growth dependent on the tumor type. One possible explanation concerns the difference in sensitivity to TNF in each tumor type (Fig. 2A) . For the case of GL261 glioma, TAM cell surface TNF is hypothesized to be responsible for induction of tumor cell death because secreted TNF was undetectable and IFNÁ augmented enhancement of TNF receptor expression was observed (Table II and Fig. 2B ). We previously reported that the cell surface form of TNF, and not the secreted form, induced CD8 + T-cell apoptosis mediated by nitric oxide (11) . In addition, TNF [as well as IFNÁ, GM-CSF, and IL-3 (22, 23) ], is involved in priming of macrophagemediated cytotoxicity (24) and can also kill directly (25) . In addition, we reported previously that IFNÁ was secreted not only from T-cell population but also TAM population, and enhanced secretion of IFNÁ from TAM was observed especially in IL-2-modified tumor environment (26) . Therefore, our data suggest that TNF could participate in induction of macrophage-mediated cell killing through IFNÁ augmented enhancement of TNF receptor expression.
In consideration of why robust infiltration of CD8 + TIL does not correlate with tumor size in GL261IL-2/sTNFRII we note the work of Sica et al who described the mechanism of M1 and M2 differentiation from monocytes and also the function of M2-polarized TAM. They suggest that M2-polarized TAM induce anergy in naïve T-cells, activate Th2 cells and inhibit Th1 effectors indirectly through Th2 cells, suppress immune response through activation of regulatory T-cells, and inhibit maturation of tumor-associated dendritic cells (21) . The authors also consider that TNF (as well as IL-1, IL-12, CXCL9, and CXCL10) produced from M1-polarized macrophage could participate in tumor suppression (21) . In our experiments, TAM recovered from GL261 and MCA38 both express TNF and IL-1b (Fig. 6 ), while these cells expressed M2-polarized cell derived cytokines: IL-10 and TGFß in both tumor models, and IL-6 (21) in GL261 tumors. Those observations could mean blocking of the M1-expressed TNF (through sTNFRII expression in tumors) may tilt the M1/M2 balance in favor of the M2 phenotype. As shown in Fig. 4 , the number of TAM infiltrated at the tumor site of GL261IL-2/sTNFRII statistically increased in comparison to GL261mock tumors. From these data, we speculate that the M2 dominant phenotype (due to TNF blocking) induces inhibition of tumor immune response leading to more aggressive tumor growth; data in Fig. 1 are compatible with that notion.
In conclusion, we show that immunotherapy for different tumor cell types gave rise to different outcomes. TNF shows an additional effect on glioma immunotherapy, while TNF shows a contradictory effect to adenocarcinoma. Therefore, we suggest that the characteristics of a given tumor should be determined precisely before patient immunotherapy. + tumor infiltrating cells recovered from intracranially inoculated GL261mock or GL261IL-2. The conditions of analysis were the same as in Fig. 6. (B) Immunofluorochemical analysis of GL261IL-2 inoculated brain tissue. CD11b + cells were stained with FITC conjugated anti-CD11b antibody (green), and CCR3 antigen was stained with PE-conjugated anti-CCR3 antibody (orange) on the same slide. Each fluorescent image was captured separately and merged using the manufacturer's software (QFISH ® ).
